Studies of the local conformational properties of the cell-adhesion domain of collagen type IV in synthetic heterotrimeric peptides.
Collagen type IV is a specialized form of collagen that is found only in basement membranes. It is involved in integrin-mediated cell-adhesion processes, and the responsible binding sites for the alpha1beta1 integrin cell receptor have been identified as Asp461 of the two alpha1 chains and Arg461 of the alpha2 chain. In the most plausible stagger of native collagen type IV the alpha2 chain is the tailing one. This has recently been confirmed by the differentiated binding affinities of synthetic heterotrimeric collagen peptides in which the chains were staggered in this native register as well as in the less plausible alpha1alpha2alpha1' register with an artificial cystine knot. In the present work, two heterotrimeric collagen peptides with chain registers identical to the previous ones were synthesized for fluorescence resonance energy transfer and emission anisotropy measurements, exploiting the native Phe464 in the alpha2 chain as donor and an Ile467Tyr mutation in the alpha1' chain as acceptor fluorophore. This fluorophore pair allowed extraction of more detailed information on the conformational properties of the cell-adhesion epitope incorporated into the central part of the trimeric collagen model peptides. A comparison of the experimentally derived values of the interfluorophore distance and of the orientation factor kappa(2) with the values extracted from the molecular model of the trimer in the native stagger confirmed a triple-helical structure of the adhesion-site portion at low temperature. The thermal unfolding of this central domain was specifically monitored by emission anisotropy, allowing unambiguous assignment of the three structural domains of the trimeric collagen molecules detected by microcalorimetry, with the integrin binding site as the portion of weakest triple-helical stability flanked by two more stable triple-helical regions. The results are consistent with the picture of a conformational microheterogeneity as the responsible property for selective recognition of collagens by interacting proteins.